Cholinergic antagonism of beta-adrenergic stimulated action potentials and adenylate cyclase activity in rabbit ventricular cardiomyocytes.
The cholinergic antagonism of beta-adrenergic stimulation was examined by measuring adenylate cyclase activity and calcium-mediated action potentials in isolated ventricular cardiomyocytes of adult rabbits. The beta-adrenoceptor agonist isoproterenol and the direct adenylate cyclase activator forskolin increased adenylate cyclase activity in homogenates of the myocytes. The cholinergic agonist carbachol (10 nM-100 microM) inhibited in a concentration dependent manner basal, isoproterenol-stimulated and forskolin-stimulated adenylate cyclase activity. The carbachol effect on basal adenylate cyclase activity was antagonized by atropine (10 microM). In parallel experiments using intact cardiomyocytes, calcium action potentials were elicited by intracellular depolarizing current pulses in partially depolarized preparations. These action potentials were prolonged by isoproterenol, forskolin and dibutyryl cyclic AMP. Acetylcholine reversibly inhibited the prolongation of the action potential induced by isoproterenol and forskolin but not dibutyryl cyclic AMP. These results suggest that cholinergic agonists modulate the increase in the calcium current elicited by isoproterenol and forskolin in isolated ventricular cardiomyocytes by inhibiting adenylate cyclase activity.